INTRODUCTION {#Sec1}
============

According to recent census figures, Hispanics account for 14.1% of the U.S. population [@CR1]. The most recent National Healthcare Disparities Report documented disparities in general health care access and quality between non-Hispanic whites and Hispanics in the United States [@CR2],[@CR3].

Disparities in health care affecting Hispanics may be attributable in part to language barriers. The National Healthcare Disparities Report described greater communication difficulties with health care providers among persons who did not speak English at home compared to English household speakers [@CR2]. In addition, California residents with limited English proficiency had fewer health care visits than those with full English proficiency [@CR4].

In this study, we determined whether the language spoken at home identifies Hispanics at risk for not receiving ten recommended health care services using a nationally representative dataset of U.S. households.

METHODS {#Sec2}
=======

Data Source, Sample {#Sec3}
-------------------

We analyzed data from non-Hispanic white and Hispanic adults participating in the 2003 Medical Expenditure Panel Survey (MEPS), the most recent year that MEPS data were available when this study was undertaken. MEPS is supported by the Agency for Healthcare Research and Quality, and its design has been extensively described [@CR5]. It is a nationally representative household survey of health care utilization in the United States noninstitutionalized civilian population. Data are collected during 5 face-to-face interviews with household representatives over a 2-year period. Data are collected for all members of a participating household. A new cohort is initiated every year. Minority and low-income households are oversampled to provide more precise estimates for these vulnerable populations. The 2003 MEPS collected data on 34,215 individuals living in 16,400 households and had a response rate for completing all interviews of 65%.

More than 500 professionally trained interviewers collect data for MEPS. Interviewers recorded the language in which the interview was conducted. For the 2003 MEPS, interviewers used English for 84% of the sample, Spanish for 13% of the sample, both English and Spanish for 3% of the sample, and a language other than English or Spanish for 0.002% of the sample.

Dependent Variable: Healthcare utilization {#Sec4}
------------------------------------------

Interviewers asked about receipt of the following 10 health care services: ➢Cancer screening: mammogram in the past 2 years for women over the age of 40, pap smear in the past 3 years for women from age 18 to 65 who have not undergone a hysterectomy, and any history of colon cancer screening including fecal occult blood test, sigmoidoscopy, or colonoscopy for all persons over the age of 50➢Cardiovascular disease prevention: blood pressure check in the past year, any history of cholesterol testing for men over the age of 35 and women over the age of 45, smoking cessation advice in the past year for current smokers➢Influenza vaccination in the past year for persons over the age of 65➢Diabetes care among those who self-reported a diagnosis of diabetes: hemoglobin A1C check in the past year, foot exam in the past year, eye exam in the past 2 years.

Eligibility for these health care services was based on the recommendations from the U.S. Preventive Services Task Force and guidelines on diabetes care in existence in 2003 [@CR6],[@CR7].

Main Independent Variable {#Sec5}
-------------------------

Interviewers asked the household representative, "What language is spoken in your home most of the time?" If the answer was other than English, the interviewer asked, "Are all members of your household comfortable conversing in English?" If the answer was no, the interviewer asked, "Who is not comfortable conversing in English?"

Based on these questions, we defined 4 ethnic/English language usage groups. The first group was non-Hispanic whites who spoke English at home, the second group was Hispanics who spoke English at home, the third group was Hispanics who did not speak English at home but were comfortable speaking English, and the fourth group was Hispanics who did not speak English at home and were uncomfortable speaking English.

Other Independent Variables {#Sec6}
---------------------------

Demographic and socioeconomic characteristics collected on our sample included self-reported ethnicity, age, sex, marital status, urban/rural status, highest level of education (did not finish high school, high school degree or equivalent, or education beyond high school), family income (less than 100%, 100% to less than 200%, or greater than or equal to 200% of applicable poverty line), whether the person was born in the United States and if not, the number of years spent living in the United States (less than 5 years, 5--14 years, 15 or more years), self-reported health status (excellent/very good/good versus fair/poor), and whether the person was the household representative answering questions for the interviewer (household representative versus proxy). Access to care characteristics included health insurance status (any private health insurance, Medicare but without private health insurance, Medicaid or other public health insurance but without private health insurance or Medicare, or uninsured) and having a usual source of care (provider usual source of care, facility usual source of care, or no usual source of care).

Analysis {#Sec7}
--------

Bivariate analyses were performed relating ethnicity/English language usage with other independent variables and receipt of recommended health care services for which the person was eligible. Multivariate logistic regression models were constructed for each of the 10 health care services, adjusting for ethnicity/English language use and all other independent variables described above. To summarize findings of these 10 models, we also constructed models for receipt of all eligible health care services in categories of cancer screening, cardiovascular disease prevention, influenza vaccination, diabetes care, and across all categories as an "all-or-none" measure [@CR8]. In other words, persons were categorized as receiving all eligible services versus not receiving all eligible services.

We used the regression coefficients derived from the multivariate logistic regression models to predict the adjusted probabilities of receiving health care services after first assigning every person in the sample to the non-Hispanic white group, then assigning the sample to the other Hispanic/English language usage groups, leaving the other independent variables at their original values. Risk ratios (RRs) of receiving health care services by ethnicity/English language usage were calculated by dividing predicted probabilities. Confidence intervals (CIs) for RRs were obtained through 500 iterations of a bootstrapping technique [@CR9].

We performed a sensitivity analysis on the impact of the proxy-report on our findings by including only data from persons who reported on their own health care (self-report) and excluding health care data that were reported by another person (proxy-report). We also performed a second sensitivity analysis that excluded all persons without health insurance.

Analyses were conducted using Stata, Version 8.2 (College Station, TX). All results accounted for clustering by household and were weighted to account for nonrespondents and oversampling of minorities and low-income households to give estimates of the U.S. civilian noninstitutionalized population. Approval of this project was obtained from the VA Greater Los Angeles Healthcare System Institutional Review Board.

RESULTS {#Sec8}
=======

Of the 12,971 non-Hispanic white adults, the overwhelming majority (12,706, weighted percentage 98.1%) spoke English at home; for the analyses reported here, we dropped the remaining 265 non-Hispanic whites who did not speak English at home. Of the 5,500 Hispanics, 1,977 (weighted percentage 43.9%) spoke English at home, 1,697 (weighted percentage 30.5%) did not speak English at home but were comfortable speaking English, and 1,826 (weighted percentage 25.6%) did not speak English at home and were uncomfortable speaking English. Accounting for population weights, our sample represents 148.5 million non-Hispanic white adults who speak English at home, 11.7 million Hispanic adults who speak English at home, 8.1 million Hispanic adults who do not speak English at home but are comfortable speaking English, and 6.8 million Hispanic adults who do not speak English at home and are uncomfortable speaking English.

There was a gradient among ethnicity/English language usage groups, in terms of characteristics associated with health care utilization, with non-Hispanic whites being least disadvantaged and Hispanics who were uncomfortable speaking English being most disadvantaged (Table [1](#Tab1){ref-type="table"}). Some highlighted characteristics for the latter group include lower levels of education, lower family income, lack of insurance, and lack of usual source of care (*p* \< .001). Table 1Characteristics of the U.S. Civilian Population, by Ethnicity/English Language Usage Non-Hispanic white, English spoken at home, *n* = 12,706Hispanic, *n* = 5,500English spoken at home *n* = 1,977English not spoken at home, *n* = 3,523Comfortable speaking English *n* = 1,697Not comfortable speaking English *n* = 1,826Age (years)47.538.936.841.0Female (%)51.850.743.251.7Currently married (%)58.447.950.861.1Rural status (%)22.49.17.88.7Education (%) Beyond high school35.421.813.24.2 High school degree or equivalent51.951.642.719.8 Did not finish high school12.426.443.875.9Family income (%) ≥200% of poverty77.867.050.630.5 100 to 199% of poverty14.219.032.639.9 \<100% of poverty8.014.116.829.6Country of origin/years in the United States (%) Born in the United States96.274.827.45.5 Immigrated less than 5 years ago0.30.37.320.8 Immigrated 5 to 14 years ago0.55.226.539.9 Immigrated 15 or more years ago3.019.738.233.7Fair/poor health status (%)12.113.012.517.3Self-response of household representative (vs proxy; %)60.358.246.550.6Health insurance (%) Private insurance79.265.346.225.5 Medicare7.96.36.010.3 Medicaid3.49.210.312.0 Uninsured9.519.337.452.2Usual source of care (%) Provider44.634.822.815.6 Facility37.634.231.028.8 None17.831.046.355.6Healthcare utilization (%) Mammogram (*n* = 5,511)74.571.170.358.6 Pap smear (*n* = 5,999)89.789.283.884.3 Colorectal cancer screening (*n* = 6,629)62.749.926.626.7Summary: Cancer screening (*n* = 11,574)66.467.456.854.2Blood pressure check (*n* = 17,636)83.475.964.357.1Cholesterol check (*n* = 9,754)92.988.480.576.1Smoking cessation advice (*n* = 2,901)59.849.042.052.5Summary: CV disease prevention (*n* = 17,761)76.569.459.352.8Summary: Influenza vaccination (*n* = 2,888)74.470.352.750.0HbA1c check among diabetics (*n* = 868)91.089.585.783.6Foot exam among diabetics (*n* = 1,061)72.372.259.573.4Eye exam among diabetics (*n* = 1,091)68.360.656.059.9Summary: Diabetes management (*n* = 851)54.047.041.744.5Summary: All eligible health care services (*n* = 17,820)57.053.644.935.0All results weighted to give estimates of the U.S. civilian noninstitutionalized population*CV* Cardiovascular\**p* \< .001 across 4 ethnicity/English language usage categories by chi-squared or *t* tests

Overall, 55% of our sample received all recommended health care services for which they were eligible. Again, there were significant differences in receipt of recommended health care services along ethnicity/English language usage groups with the exception of diabetes management (Table [1](#Tab1){ref-type="table"}). Non-Hispanic whites were most likely to receive eligible care, followed by Hispanics who spoke English at home, then Hispanics who did not speak English at home but were comfortable speaking English, and finally Hispanics who were uncomfortable speaking English. The unadjusted disparity in receipt of all recommended health care between non-Hispanic whites and Hispanics who were uncomfortable speaking English was 22.0% (57.0 versus 35.0%, respectively, *p* \< .001).

In the multivariate logistic models, the following characteristics were associated with not receiving all recommended health care services: Hispanics who did not speak English at home, whether they were comfortable speaking English or not (compared to non-Hispanic whites), older age, male, not currently married, rural status, not finishing high school, having family income below 200% of applicable poverty line, proxy response, not having any health insurance, and not having any usual source of care (*p* \< .05, Table [2](#Tab2){ref-type="table"}). Table 2Multivariate Logistic Regression Model for Receipt of All Eligible Health Care ServicesReceipt of all health care services for which a person is eligibleOdds ratio (95% CI)Ethnicity/language usage Non-Hispanic white, English spoken at home-- Hispanic, English spoken at home0.89 (0.77 to 1.03) Hispanic, English not spoken at home, comfortable with English**0.77 (0.63 to 0.94)** Hispanic, not comfortable with English**0.70 (0.55 to 0.89)**Age (years)**0.98 (0.97 to 0.98)**Female**1.12 (1.04 to 1.22)**Currently not married**0.76 (0.70 to 0.83)**Rural**0.82 (0.75 to 0.91)**Highest level of education  Beyond high school-- High school degree or equivalent0.94 (0.85 to 1.04) Did not finish high school**0.73 (0.64 to 0.84)**Family Income ≥200% poverty-- 100% to 199% poverty**0.76 (0.68 to 0.85)** \<100% poverty**0.76 (0.66 to 0.87)**US born/time spent in United StatesUS born-- Immigrated less than 5 years ago1.11 (0.76 to 1.63) Immigrated 5 to 14 years ago**1.39 (1.09 to 1.78)** Immigrated 15 or more years ago1.07 (0.90 to 1.27)Fair/poor health status1.07 (0.95 to 1.21)Proxy respondent**0.77 (0.71 to 0.83)**Health insurance Private insurance-- Medicaid0.88 (0.75 to 1.04) Medicare1.00 (0.85 to 1.18) Uninsured**0.44 (0.38 to 0.50)**Usual source of care Provider-- Facility1.00 (0.92 to 1.10) None**0.42 (0.37 to 0.47)**All results in bold signify *p* ≤ 0.01

The predicted probabilities based on the multivariate logistic models of receiving recommended health care services by ethnicity/English language usage groups are presented in Table [3](#Tab3){ref-type="table"}. Ethnicity/English language usage variables were no longer independently associated with the receipt of the 4 categories of health care services with the exception of cancer screening. In the receipt of all eligible health care services, there was no significant difference between non-Hispanic whites and Hispanics who spoke English at home (RR 0.96, 95% CI 0.87--1.01). However, compared to non-Hispanic whites, Hispanics who did not speak English at home were less likely to receive all eligible services, whether they were comfortable speaking English (RR 0.89, 95% CI 0.75--0.97) or uncomfortable speaking English (RR 0.85, 95% CI 0.69--0.95). In the adjusted models, the disparity in receipt of all recommended health care services between non-Hispanic whites and Hispanics who were uncomfortable speaking English was 7.6% (56.1 versus 48.5%, respectively). Table 3Receipt of Eligible Health Services, by Ethnicity/English Language UsageModel predicting use of all eligible preventive servicesAdjusted probabilityRelative risk compared to non-Hispanic white (95% CI)Cancer screening Non-Hispanic white, English spoken at home66.4-- Hispanic, English spoken at home64.50.97 (0.87 to 1.04) Hispanic, English not spoken at home AND Comfortable with English57.7**0.86 (0.68 to 0.97)** Not comfortable with English60.10.90 (0.72 to 1.01)Cardiovascular disease prevention Non-Hispanic white, English spoken at home74.6-- Hispanic, English spoken at home75.71.02 (0.98 to 1.11) Hispanic, English not spoken at home AND  Comfortable with English73.80.99 (0.89 to 1.07)  Not comfortable with English70.50.94 (0.77 to 1.01)Influenza vaccination Non-Hispanic white, English spoken at home73.7-- Hispanic, English spoken at home74.51.01 (0.87 to 1.17) Hispanic, English not spoken at home AND  Comfortable with English65.40.88 (0.60 to 1.07)  Not comfortable with English65.00.88 (0.62 to 1.05)Diabetes management Non-Hispanic white, English spoken at home52.9-- Hispanic, English spoken at home54.01.02 (0.74 to 1.38) Hispanic, English not spoken at home AND  Comfortable with English48.70.91 (0.54 to 1.45)  Not comfortable with English55.91.06 (0.62 to 1.67)All eligible preventive services Non-Hispanic white, English spoken at home56.2-- Hispanic, English spoken at home53.60.95 (0.86 to 1.01) Hispanic, English not spoken at home  Comfortable with English50.2**0.88 (0.74 to 0.97)**  Not comfortable with English48.2**0.84 (0.68 to 0.95)**Models adjust for age, sex, marital status, urban/rural, education, family income, country of origin/years in the United States, self-reported health status, proxy response, health insurance, and usual source of care.All results in bold signify *p* \< 0.05

Of the 18,206 persons in our sample, 10,153 (56%) were based on self-report and 8,053 (44%) were based on a response by someone else in the household (proxy-response). After eliminating all proxy responses, the disparities in the receipt of all eligible health care services were smaller but still substantial in unadjusted analyses (non-Hispanic whites 58.3%, Hispanics who spoke English at home 56.9%, Hispanics who did not speak English at home but were comfortable speaking English 50.3%, Hispanics who were uncomfortable speaking English 43.9%, *p* \< .001 by chi-squared tests). However, after adjustment in multivariate logistic models, the ethnicity/language groups were no longer significantly different. In a second sensitivity analysis, after dropping 3,644 persons without insurance, the results remained unchanged from the original analysis: Insured Hispanics who did not speak English at home were less likely than insured whites to receive all eligible recommended services, whether they were comfortable speaking English (RR 0.87 95% CI 0.73--0.97) or not (RR 0.79, 95% CI 0.62--0.92).

DISCUSSION {#Sec9}
==========

Our findings show that Hispanics who speak English at home receive recommended health care services in similar proportions to non-Hispanic whites. However, speaking a language other than English at home identified a group of Hispanics at risk for not receiving recommended health care services, whether they were comfortable speaking English or not. These disparities were clearly seen in the unadjusted comparisons and persisted after adjusting for other characteristics related to health care utilization.

Although non-English speakers in the United States have repeatedly reported lower satisfaction with and access to care [@CR2],[@CR4],[@CR10], there is less information on receipt of health care services by household language. Most studies focus only on screening for gynecological cancer [@CR11]--[@CR16]. Of other research studies on language barriers and health care services, only 1 included as many non-English speakers [@CR17], none were a nationally representative sample, and none analyzed as many health care services as the current study. Nevertheless, our findings are consistent with the literature that show lower rates of health care screening services among non-English speakers in the United States, Canada, and the UK [@CR11]--[@CR20].

There are at least 3 mechanisms by which English language usage may be associated with disparities in health care utilization [@CR12]. For receipt of all recommended health care services, adjustment for characteristics related to health care utilization reduced the magnitude of disparities associated with language usage by about two thirds. Adjustment for additional omitted variables may have reduced the disparities by language usage even further; that is, it is possible that the observed differences were not attributable to language per se but rather to residual confounding by other factors associated with primary language (e.g., degree of poverty, quality of health insurance coverage). However, it is also possible that these factors are not confounders of the association between primary language and health care utilization but rather part of the causal pathway. For instance, it is possible that language barriers are directly responsible for limited income-producing opportunities or for difficulties finding a usual source of care. In this case, adjusting for income and usual source of care underestimates the true impact of language barriers on health care utilization.

Second, difficulties with using English may be responsible for communication difficulties with health care providers. Interventions that increase access to interpreters and bilingual health care providers would be expected to reduce disparities caused by this mechanism [@CR21]. However, we note that in our study, Hispanics who were comfortable speaking English---although they spoke another language at home---were less likely to receive health care services compared to non-Hispanic whites in both unadjusted and adjusted analyses, implying that communication difficulties are not likely to be the only mechanism explaining disparities by language usage.

A third mechanism is that English language usage is a marker of health care--seeking behavior. Persons with greater English language usage are likely to be more acclimated to the dominant culture in the United States and thus may adopt the health care--seeking behaviors of the mainstream population. For example, we observed large disparities in influenza vaccination by language usage. Racial differences in influenza vaccination are probably not completely explained by differences in access to care, as most persons eligible for influenza vaccination have Medicare insurance [@CR22]. Instead, influenza vaccination uptake may be influenced by beliefs such as the likelihood of getting sick from the vaccination or by attitudes such as trust in the medical system [@CR23]. Therefore, educational activities about health care--screening services delivered to communities with high proportions of non-English speakers may be necessary to reduce disparities [@CR14]. Limited English language usage may also be a marker of lack of documentation, which may be associated with a reluctance to seek health care because of fear of deportation [@CR24],[@CR25].

In general, we did not find statistical differences between ethnicity/language groups within categories of health care services in our multivariate models; only when an overall "all-or-none" measurement was used as our dependent variable were disparities apparent between non-Hispanic whites and Hispanics who did not speak English at home. Advocates of "all-or-none" measurement argue that it is the best approach because it promotes the ideal of optimal care, reflects the interests of patients and the performance of the health care system as a whole, and is sensitive to changes in performance [@CR8].

The following limitations to our study should be noted. Receipt of health services was based on self-report and was not independently documented. Second, there are sparse data on how our constructed variable of English language usage compares to other variables of English usage not available in MEPS, such as self-reported English proficiency levels. One study showed that language proficiency may be a more sensitive measure in identifying vulnerable populations than household language [@CR4]. Third, English language usage is necessary for but not equivalent to health literacy, a potential barrier not measured among our sample.

Our findings are particularly important given the rapid growth of the Hispanic population in the United States. Identifying Hispanics at highest risk for not receiving recommended health care services is crucial so that health care providers and policy makers can design and implement interventions to reduce disparities in health care.
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